In vivo evaluation of carbon-11-labelled non-sarcosine-based glycine transporter 1 inhibitors in mice and conscious monkeys.
Glycine transporter 1 (GlyT-1) is an attractive target in positron emission tomography (PET) studies. Here, we report the in vivo evaluation of three carbon-11-labelled non-sarcosine-type GlyT-1 inhibitors--[(11)C]SA1, [(11)C]SA2 and [(11)C]SA3--as novel PET tracers for GlyT-1. The regional brain distributions of the three compounds in mice were studied at baseline and under receptor-blockade conditions with co-injection of carrier loading or pretreatment with an excess of selective GlyT-1 inhibitors (ALX-5407 and SSR504734). Metabolic stability was investigated by radio high-performance liquid chromatography. Dynamic PET scans in conscious monkeys were performed with/without selective GlyT-1 inhibitors. The IC(50) values of SA1, SA2 and SA3 were 9.0, 6400 and 39.7 nM, respectively. The regional brain uptakes of [(11)C]SA1 and [(11)C]SA3 in mice were heterogeneous and consistent with the known distribution of GlyT-1. [(11)C]SA2 showed low and homogeneous uptake in the brain. Most radioactivity in the brain was detected in unchanged form, although peripherally these compounds were degraded. Carrier loading decreased the uptake of [(11)C]SA1 in GlyT-1-rich regions. However, similar reductions were not observed with [(11)C]SA3. Pretreatment with ALX-5407 decreased the uptake of [(11)C]SA1 in GlyT-1-rich regions. In the monkey at baseline, regional brain uptake of [(11)C]SA1 was heterogeneous and consistent with the known GlyT-1 distribution. Pretreatment with selective GlyT-1 inhibitors significantly decreased the distribution volume ratio of [(11)C] SA1 in GlyT-1-rich regions. [(11)C]SA1 has the most suitable profile among the three carbon-11-labelled GlyT-1 inhibitors. Lead optimization of [(11)C]SA1 structure will be required to achieve in vivo selective GlyT-1 imaging.